CONTINUING EDUCATION Mathematics Department - MCV4U PRACTICE EXAM

PART A: Fill in the blanks. Write your answer on the line provided.

. — 1
L. Evaluate lim (—ﬂ—z) x UIFZ +2 X +2.4y / L{
¥ge £—2 Wz r2 X>D(xtz 2)
2. Determine the lim Jx,- +’I) ‘3/4}
X—0 .x" -2
A . (x+h)=x° 2 >
3. What does lim-———~— = equal? X +Z3H+{—x A%
h—0 h
P2
4. Does f(x)=2x*-8x have any inflection points? =~ 4y g No
i 4
X +3, x=2
3 For the function f(x)=42x+3, -1<x<2
x, x<-—1
(a) Evaluate f(-1) o _]_
(b)  Evaluate lim f(x) by 1 =y
(c) Evaluate lirr} f(x) 1
6 Differentiate -
@  flx)=20-x ox3- |
! ~s
(b) Y= X
x
2 AX
©  flx)=509 o [ b
s X %
@  fl)=e e L (_sinw)
)  f(x)=tan(3x-4) 3‘56@{3 ,q)
P 2 F3a2
7. Determine g(f(Z)) if f(x)z x~+5 and g(x):x' +x-2 163
2
| p —2AW —Aw
8. If y=u’+u’-1,where u=——, determine D atx=2. ([=x)*
l-x dx
32 .
Let F (x) = ol Mo i . What is the equation of the oblique asymptote. 7>]Y] 7[ ﬁ(() /

%+l

(y;&x-{



Part B: Short Answer Questions
Answer in the space provided

l. Using First Principles (ie: the limit definition of a derivative), determine the derivative of f (x) = i?
- _3 3 X"
Lirny F&x+-E& L g = 5=
>0 \"\ )’\“‘70 — N — 6)0
= B g | - X
e v
=0 Xt (x )2 " = _ 6
= Lo 3 ST oxdf a1 b
=0 X% (x th)™ AT

= /Q/‘- 8.2 R Q) Y = 5H
>0 XZ (x>
2. Differentiate the following functions. Do Not Simplify.

:1+x2 \/)= 2><(l+x3>—3x’“(\i~x1>
1+x° (‘+x3)2
2x + 2x1 _3x* - 3x"

— C e X3>7.

a) y

b) g(x)= (x3 —2x+3)4

g &) G(x®—ox €3y (23-2)

) f(x)= (x2 % 1)J(7x+2)2
£6 = (&+0°20x+3)() + (x c3) (3 (x l*'(y;(é*)



(US)

Find the equation of the line tangent to the curve USING IMPLICIT DIFFERENTIATION on
x> —2xy +8 =0 at the point (2,3) in standard form.

- 2N\ - J— 29 _
22X (Zx?:\;\[ x ‘;) O < _Oﬁ{%&
_a®
CQX-—&X’d_y_a\I :D \ Sf(_sscé'%
dx l— b =y
Ax -\ = xdy -
X =\ = =X oy
| olx 5:5\%
Ax-3y _ 4 Y-8 = <L (x=2)
IR alx &yf(o=~><’r3

125-x O=-X-3y+3

x§_5 m

I l
x = W 5= W

Determine the limit of the following function lim

x—125

,me (s -
WvsS "=

= Lo CS—LQ (as +Bn+t u)
VD U5

= Lim (D35S +sut u&)
U5

= N (25 156 +8*)

= —1s



A train travels along a straight track in a way that its position, in meters, can be expressed as a function

s(¢) = 61 + 4¢ where t is in seconds.

Determine the average velocity betweent=3s.and t=6s.

a)
b) Determine the instantaneous velocity whent =6 s.
c) Determine the acceleration.
A) s-SB _ 6 +90) ~(L(®+4R)
b -3 b =3
=Ab +aN gy -1
e
= §l /3
= 58
b) v = lat +4 ) A =1
v(©) = Vale) +3
=712 44
=3l
Part C: Problem Solving

Show all your work, providing neat and clear solutions in the space provided.

1. Find and classify any turning points for the function f (t) =2t = 211> +60¢

C'E) = po-4at + Lo £1'($)= 13 -4a

O= L& -4t 0 LY = 125)-12
= 42 -6 +1\0 = bo 2
. Cond
3 ('\:‘6} ('&_;\ = (2 v e ‘(C;.ii\‘bab_:i“;
=52 (38 = 2 -Y=
= D943
= =\g C/Qv‘\w\fﬁ,d(ﬂ/‘/n
o0 \/Y\OL)C



2. A conical paper cup, with radius of 5 cm and height of 15 cm, is leaking water at a rate of 2 cm’/min.

. . . l
At what rate is the water level decreasing when the water is 3 cmdeep? [ V=—7x r*h ]
J

= =] V=Ll
- r r K )
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3. A can is to be made to hold a litre of oil. What dimensions of the can are needed to minimize the cost of
the metal to make the can. [ 1 L = 1000 cm’ , V=nrh , SA=2xr’+2xrh |

1060 =507 S0 =W + dwreh

Jele]e)
===0 & I3 =E;‘Wv}+ QY \OOO>
a r RPN v019)
=2y 3000
LT
.
&A= 4 2000 e v
(‘a-
= %}_5’_(?___64

O= Ly - 3000+ N =

% 3
L = sooo
4. The curve defined by f(x) = % has f'(x) = — 2x3+6 ,and f''(x) = 4x—418.
x x x
a) State the equations of any asymptotes. Examine the end behaviours.
>
N.A. X=0 Dirng xXZ42x3 L(1000) = 1000 r3l100)—3
X200 - py b

= iy P\ + %1 - 5

Y50 X £(-1600) = (-1000) + Lo -3

= | (—1000)*



Determine the co-ordinates of the x and y intercepts.

Ehp i y-int 9= c>"°+3(o\ -3
Q=Xx*+2Zx-3 ©
= (B e
F=-3, ) Nc>&4m£
Determine the coordinates of all maximum and minimum points. Justify your answers.
—-2X +b=0 ys 263 Y9)=4(3)-»
2> = 8" g
X=2 "E = ___(0%
q g
" , B
3 ooWUxa+Q$%D

Determine the x coordinates of all points of inflection.

Uy -18=0
Yy =19
Y=

2

Graph the function and identify any significant features.
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